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3, 14, 16, 18, 19, 20, 24 to 31. Utah, 13, 15, 25. Vermont, 5, 
17, 21. Virginia, 13, 14, 17, 20, 27,28. Washington, 4, 11, 
24, 26, 28, 29. West Virginia, 13,14,16, 17, 20,21. Wiecon- 
sin, 2,3, 16, 17, 20. 

HAIL. 

The following are the dates on which hail fell in the 

Arkansas, 2. California, 13, 14, 29, 30. Illinois, 17. In- 
respective States : 

diana, 17. Mississippi, 19. Missouri, 2. Texas, 30. 

WIND. 
The prevaizing Winds for January, 1897, viz, those that 

were recorded most frequently, are shown in Table I for the 
regular Weather Bureau stations. 

HIGH WINDS. 

Maxinium wind velocities are given in Table I, which also 
gives the altitude of the Weather Bureau anemometers above 
the ground. Maxima of 60 miles or more per hour were re- 
ported during this month at regular stations of the Weather 
Bureau as follows (maximum velocities are averages for five 
minutes ; extreme velocities are gusts of shorter duration, 
and are not given in this table) : 
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The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m. and 8 p. m., are given in Table VIII.  
These latter resultants are also shown graphically on Chart 
IV, where the small figure attached to each arrow 0hows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour's duration of a uniform wind of average . These figures indicate the relative extent to which 
winds rom different directions counterbalanced each other. 

SDNsHmEI Axm ULolJDINZms. 
The quantity of sunshine, and therefore of heat, received 

by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is nbw recorded automatically at 22 regular stations 
of the Weather Bureau by its photographic, and a t  36 by its 
thermal effects. At one of these stations records are kept by 
both methods. The photographic record sheets show the ap- 
parent solar time, but the thermometric records show seventy- 
fifth meridian time ; for convenience the results are all given 
in Table X for each hour of local mean time. In  order to 
complete the record of the duration of cloudiness these 
registers are supplemented by special personal observations 
of the state of the sky near the sun in the hours after sunrise 
and before sunset, and the cloudiness for these hours has 
been added ae a oorrection to the instrumental records, whence 
results a complete record of the duration of sunshine from 
sunrise to sunset. 
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The average cloudiness of the whole sky is determined by 
'numerous personal observations at all stations during the 
daytime, and is giveh iu the column " average cloudiness" in 
Table I ; ita complement, or percentage of clear .sky, is given 
in the last column of Table X. 
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the total possible Is 814.6. 

COMPARISON OF DURATIONS AND AREAS. 

The sunshine registers give the durations of effective sunshine 
whence the duration relative to possible sunshine is derived ; 
the observers' personal estimates give the percentage of area 
of clear sky. These numbers have no necessary relation to 
eagh other, since stationary banks of clouds may obscure the 
sun without covering the sky, but when all clouds have a 
steady motion past the sun and are uniformly scattered over 
the sk the percentages of duration and of areaagree closely. 

brought mgether, side by side, in the following table, from 
which it appears that, in general, the instrumental records of 
percentages of durations of sunshine are almost always larger 
than the observers' personal estimates of percentages of area of 
clear sky; the average excess for January, 1897, is 6 per 

For t t e sake of comparison, these percentages have been 



6 

cent for photographic and 4 per cent for thermometric 
records. 

The details are shown in the preceding table, in which the 
stations are arranged according to the total poaeible dura- 
tion of sunshine, and not according to the observed duration 
as in previous years. 

ATMOE1pHEIRI<I ELECFJ'RIUlTY. 
Numerical statistics relative to auroras and thunderstorms 

are given in Table IX, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in emh State and on each day of the month, re- 
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Atcroraa.-The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz, from the 14th to the 22d, inolusive. On the remaining 
twenty-two days of this month 104 reports were received, or 
an average of about 6 per day. The dates on whiah the 
number of reports especially exceeded this average were : lst, 
16; 2d, 62. 

Auroras were reported most frequently in : Montana and 
South Dakota, 7 days; North Dakota, 6. 

The number of reports was a large percentage of the num- 
ber of observers in : Vermont, 62 ; Maine, 66 ; South Dakota, 
37 ; Montana, 30; North Dakota, 26. 
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spectively. 
Thwn&eratomns.-The dates on which reports of thunder- 

storms for the whole country were most numerous were : lst, 
40; 2d, 64; 16th, 73. 

Thunderstorm reports were,most numerous in : Louisiana, 
27 ; Missouri, 42 ; Ohio, 60. 

Thunderstorms were moet frequent in : Louisiana, 9 days ; 
Arizona and Ohio, 7 ; Missouri and Texas, 6. 

CANADIAN REPORTS. 

A thunderstorm was reported at  Montreal on the 21st. 
Auroras were reported as follows : Halifax, 14th ; Father 

Point, 30th ; Quebec, 1st; -Banff, lst, 2d ; Minnedosa, 2d, 3d, 
5th, 28th, 30th; Qu'Appelle, 2d; Swift Current, 2d, 19th; 
Calgary, let, 3d, 26tli, 27th ; Prince Albert, 1st; Battleford, 
2d, 3d, 4th ; Kamloops, 2d. 

CLIMaTE AND UROP SERVI(3E. 
By JAHBE &BEY. chler of Climate and Crop Berrloe Division 

The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the respective sBctions of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 

Snowfall and rainfall are expressed in inches. 
Alabama.-The mean tern erature was 42.2', or 0.7' below normal 

the highest waa 83', at Heafng 6 wings on the 12th, and the lowest, 
7' below zero, at Valleyliead on b e  28th. The average precipitation 
was 3.60, or 1.76 below normal; the greatest monthl amount, 6.74, oe 
curred at Greensboro, and the least, 1.23, at Pinea &.-F. P. UAaffea. 

A&na;.-The mean temperature waa 46.3', or 6.8'above normal; the 
hi hest was 80'. at Marimpa, and the lowest, Ei', at Fort Apache on the 
7t%. The average precipitation was 3.16, or 2.16 above normal; the 

eatest monthly amount 8.30, occurred at Pinal Ranch, and the least, %h, at h n  Simon.--. +. ~lyllis. 
Adanmr-The mean tem rature was 38.9'. or 0.7' below normal; 

the highest was 76', at Texagana on the let, and the lowest, 20 below 
zero, at Silver Sprin on the 27th. The average preci itation was 6.53, 
or 3.47 above normar the greatest monthly amount, 15.83, occurred at 
Pinebluff, and the least, 3.57, at Picayune.-F. H. CkwkS. 

Cdpda.-The mean temperature was 46.6', or 0.1' below normal; 
the hifhest was 82', at Coronado and Nordhoff on the 22d, and the low- 
est, 14 below zero, at Bodie on the 18th. The average precipitationwas 
2.69, or 1.83 below normal; the greatest monthly amount, 9.10 occurred 
at Mutah Flat, Ventura Count , and the least 0.32, at Biehop, Inyo 
County. The unusual feature o! the month was the reatar rainfall 
in southern California as compared with the central an% northern por- 
tions, the greatest rainfall occurring south df the Tehachapi range of 
mountains while the least amount was in central and eastern Cali- 
fornia. Tkis revems the usual recipitstion for the month of Janu- 
ary. The excess of rainfall wilf be very beneficial to eouthern Cali- 
fornia, as the seasons have been drier than usual for several years 
past.4. A. Bmwkk. 

Colorodo.-'l!he mean tem@-ature was 21.8', or 3.0' above normal; 
the highest was 67', at Crip le Creek on the loth and llth, and at 
Minnea lis on the 23d, and tge lowest, 32' below zero, at Lay on the 
27th. g e  average precipitation was 0.82, or 0.8 below normal; the 
greatest monthl amount, 8.60, occurred at Ruby, and the least, 0.06, 
at Lamar.-#. 3. -9. 

Fbrido.-The mean temperatare was 66.2', or 3.8' below normal; 
the highest was 86', at Kieaimmee on the 4th, and the lowest, 17O, at 
Peneaeola on the 28th. The avera e precipitation was 1.90; the reatest 
monthly amount, 6.20, occurred at  fupiFr, and the least, 0.18, at kissim- 
mee.-A. 6. M i W .  

aswgSo.-The mean temperatare was 42.6', or 2.8' below normal; the 
hi heat was 77', at Morgan on the 2d, Quitman on the 1st and 3d, 
an% Brag on the 3d; the lowest was 6' below eero, at Tallapoosa on 
the !27th. The average precipitation was 2.66, or 2.44 below normal; 

the greatest monthly amount, 5.89, occurred at Diamond, and the least, 
0.59, at Poulan. 

Iiha-The mean temperature was 23.1'; the hi hest was 6B0, at 
Pollock on the 22d, and the lowest, 304 below zero, at5akeand Warren 
on the 26th. The average precipitation was 0.78; the eatest monthly 
amount 2.83, occurred at Fort Sherman, while none &l at Martin.- 
D. P. d c c a ~ m .  

IUinoie.-The mean temperature was 24.1', or 0.6' above normal; the 
highest was 70°, at Mt. Vernon on the let, and the 10-west, 2 8 O  below 
zero, at Oregon on the 25th. The average precipitahon was 4.59, or 
2.30 above normal; the eatest monthly amount, 10.38, occurred at La 
Harpe, and the least, I.%, at Scales Mound.-C. 1 Umney. 

Indiono.-The mean temperafure was 25.3' or 0.Bo, below normal; 
the highest was 68', at Veva on the 1st and d, and lowest, n0 below 
zero, at Lafayette on the 25ti. The average precipitation was 3.39 or 
0.48 above normal; the atest monthly amount, 5.97, occurred at $81- 
paraiso, and the least, f?3, at.Greenaburg. The weather during the 
month was not very favorable for wheat and clover, but there is no 
doubt that a good covering of snow during the 
month rotacted these crop from greater injury tee%% 
in ly cord nights in the latter part of the month.-U. F. If W m h .  

%cw.-The mean tem erature was 17.20; the highest was M0, at 
Keokuk and Madrid on &e 1st and the lowest, 30'below zero, at Rock 
Rapid8 on the 26th and at Elkahor on the 26th. The average reci i b  
tion waa 2.Q; the greatest monthly amount 6.16, occufiegat t o r t  
Madison, and the least, 0.15, at Portsmouth.--b. M Chappel. 

rature was 28.4', or 0.4' above normal; the 
hi&;hest was at Cblumgs and Ottawa on the let, and the lowest, 
16 below zero, at Goodland on the 27th. The average preci itation 
waa 1.10, or 0.36 above normal; the gy te s t  monthly amount, P46,oo 
curred at Columbua, and the least, trace," at Goodland and Grain- 

K:anw;s.-The mean tem 

field.- T. B. Jmings. 
Kmw.-The  mean temperature was 32.0'; the highest was 75O, at 

Aehland on the 3d. and the loweet. 16' below zero. at Louisa on the 
30th. The average' precipitation w b  3.25, or 0.73 below normal; the 
P t m t  monthly amount, 4.96, occurred at Pilot Oak, and the leaat, 
.lo,'& Louisa. Tha general effecta of the low tem rature that pre- 

vailed the last week have not yet been ascertained Efinitely, but it ie 
not likely the will be of a serious nature. The cold wave set in on 
themnight of tie 24th and a nerd fall of snow marred on the nth,  
which was the c e n d  date opthe cold Feriod. This snow aided mate- 
rially in heating the soil at about the time when it had become thor- 
ou hly frozen. It is probahle that winter grain wWstood the cold 
sdl without much injury to the cro Winter pastures had been ex- 
cellent up to the period of cold weat&r.-Iihznk &rrks. 

I ;ouW.-The mean temperature w a ~  .47.6', or 3.1' below normal; 
the highest wae W, at Melville on the 3d, and the low mro, at 
Farmerville on the 28th. The average preclpitation was 3, or 0.M 
above normal; the test monthly amount, 12.20 occurred at Ober- 
lin, and the least, 1.et Lawrence. It is evident that the severe cold 
of the latter part of January did considerably less damage than was 
expected, evem to the orange trees and tender vegetation, and none 


